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object and image is not only not self-evident, but is, strictly speaking, unattainable. For the incident light, assumed in the first case to be parallel, will, after passing through the object which it illuminates, form a diffraction pattern in that focal plane %' of the objective which is nearest the eyepiece. The question now is, what light effect will this diffraction figure produce in the plane $J3' which is conjugate with respect to the objective to the object plane 9ft ? The image formed in this plane is the one observed by the eyepiece. The formation of the image of an illuminated object is therefore not direct (primary) but indirect (secondary), since it depends upon the effect of the diffraction pattern formed by the object.
It is at once clear that a given diffraction pattern in the focal plane $•' gives rise always to the same image in the plane ty' upon which the eyepiece is focussecl. Now in general different objects produce different diffraction patterns in the plane $'.* But if the aperture of the objective of the microscope is very small, so that only the small and nearly uniformly illuminated spot of the diffraction pattern produced by two different objects is operative, then these objects must give rise to the same light effects in the plane ^', i.e. they look alike when seen in the microscope. Now in this case there is seen in the microscope only a uniformly illuminated field, and no evidence of the structure of the object. In order to bring out the structure, the numerical aperture of the microscope must be so great that not only the effect of the central bright spot of the diffraction pattern appears, but also that of at least one of the other maxima. When this is so, the distribution of light in the plane S)3' is no longer uniform, i.e. some sort of an image appears
*By the introduction of suitable stops in the plane %' the same diffraction pattern may be produced by different objects. In this case the same image is also seen at the eyepiece in the plane §)', although the objects tire quite different. Thus if the object is a grating whose constant is </, and if all the diffraction images of odd order be cut out by the stop, then the object seems in the image to have a
grating constant —.    Cf. Muller-Pouillet (Lummer), Optik, p. 713.     The house of
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C. Zeiss in Jena constructs apparatus to verify these conclusions.